INTRODUCTION
Mesenchymal Stem/Stromal cells (MSCs) are multipotent with self-renewal capacity 50 and can be derived from various tissues, including bone marrow (Prockop, 1997), ( Figure 1B and Table S1 ). In addition, we assayed the tri-lineage capability of the 158 cultured WJMSCs for scRNA-seq, and results confirmed that they have the potency to 159 differentiate into osteoblasts, adipocytes and chondroblasts in vitro ( Figure S1G ). 
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(C) Distribution of UMI cross cells after pre-processing to filter out low-quality cells.
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(D) Distribution of expressed genes after pre-processing to filter out low-abundance genes with 169 mean-based method (genes with means more than 0.1 were retained).
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For further analysis, we filtered outlier cells using the median absolute deviation 172 from the median total library size (logarithmic scale), total gene numbers (logarithmic 173 scale), as well as mitochondrial percentage for each donor (Lun et al., 2016) . Totally, 174 702 outlier cells were removed and 6 176 single cells were kept by median absolute 175 deviation method. Considering none or low abundant expressed genes across cells, we 176 also integrated these three data together and removed any gene with average 177 expression less than 0.1 UMI. Finally, 6 176 high quality single cells with 11 458 expressed genes were passed on to downstream analysis. Across the cells, number of 179 UMI per cell ranged from 13 121 to 221 432, and number of genes from 3 543 to 9 180 775 ( Figures 1C and 1D ). 
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(D) Results of pathway enrichment analysis for highly variable genes identified in WJMSCs.
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(E) Results of protein class enrichment analysis for highly variable genes identified in WJMSCs. Table S3 ). Figure 2D ). Besides, pathway analysis exhibited that these highly variable genes 211 expressed cross cells were enriched in integrin signaling pathway, inflammation 212 mediated by chemokine and cytokine signaling pathway, gonadotropin-releasing 213 hormone receptor pathway, p53 pathway and angiogenesis ( Figure 2E ). Furthermore,
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GO enrichment analysis showed that those HVGs are significantly enriched in 215 extracellular region ( Figure S2E Figure 3B ). Contrarily, cells in C5 displayed aging characteristics, although 252 proportion of which is very small in the total populations, and almost all these cells 253 assigned to G1 phase belonging to UC1 sample ( Figure S3B ). We thought that cells in 254 subpopulation C5 may have experienced mutation or replicative senescence during 255 expansion and they were removed from the following analysis. Across those 256 candidate subpopulations, several markers of MSCs showed similar expression level 257 ( Figure 3E ). Meanwhile, we noted that collagen and chemokine genes across these 258 subpopulations were differentially expressed. Specially, expression of collagen genes 259 was much higher in C3 while expression of chemokine genes was higher in C4
260
( Figures S3C and S3D ). Furthermore, we identified several candidate surface markers, 261 which could be used to sort those subpopulations for further physiological and 262 functional studies ( Figure 3F ). Table   311 S1). Meanwhile, some unshared CDs were identified ( Figure 5B ), which suggest 312 phenotypic diversity between WJMSCs and ADMSCs. These unshared genes 313 involved in different cell signaling pathways inferred from pathway enrichment 314 analysis of the top50 CDs ( Figure 5C ). Not surprisingly, some of these unshared CDs, 315 although ranked in the top 50 genes by average expression ( Figures 1A and 5A ), only 316 expressed at high levels in a small proportion of the MSCs (Figure 5D ). Some of the Table S2 ). Those CD genes hold the potential to be used as markers for 322 subpopulations sorting for further physiological and functional research. Accordingly, 323 we also found that several markers, which have been reported to identify special MSC Figure 5E and Table S2 ). 329 Increasing reports demonstrated that MSCs derived from different sources such as ANGPT1, PDGFRA，VEGFA, etc., were identified in our HVGs (Table S3 ). 
